INTRODUCTION {#sec1-1}
============

Restricted mandibular movements due to extra-capsular causes is denominated pseudo-ankylosis.\[[@ref1][@ref2]\] Infection, trauma and arthritis of the temporomandibular joint are among the etiologic factors of persistent, progressive limitations to mouth opening. However, extrinsic joint pathologies constitute the main cause of pseudo-ankylosis.

Adherence between the coronoid process and the zygomatic arch can occur due to infection, fracture or tumor.\[[@ref2]\] In such cases, slight limitation to complete immobilization of the mandible may occur. There is usually no report of pain symptoms, but some degree of facial deformity can occur.\[[@ref1]\] The diagnosis is clinical and can be supplemented by a panoramic X-ray (Water\'s and/or Hirtz view) or axial and coronal tomographic images followed by three-dimensional reconstruction. Magnetic resonance provides better information when there is fibrous tissue involvement, but this is not a first-choice exam.\[[@ref1][@ref2][@ref3]\]

The aim of treatment is to improve mandibular movements and restore chewing function. Depending on its location, size and type of restriction, surgery can be performed using a submandibular, retromandibular, preauricular, coronal or intraoral access.\[[@ref1][@ref3]\] The facial musculature can become adapted to the limited range of motion and myotomy of the masseter and temporal muscles may be required. Intense physical therapy is recommended soon after surgery to avoid relapse.\[[@ref1]\]

Osteoma of the mandibular coronoid process is a benign tumor that can cause pseudo-ankylosis. This rare condition has been described in the scientific literature by only seven authors. It is composed of cancellous or spongy bone and may be located within the bone (central) or the subperiosteal region (peripheral).\[[@ref4]\]

This paper describes a case of pseudo-ankylosis caused by osteoma of the mandibular coronoid process. Aspects regarding the differential diagnosis, treatment, surgical access used, possible complications and postoperative follow-up of the case are also discussed.

CASE REPORT {#sec1-2}
===========

A 45-year-old female presented at the Oral and Maxillofacial Surgery Department of a public hospital in the city of Recife, Brazil, complaining of an increase in volume on the right side of her face and being unable to open her mouth adequately for more than a year. She reported not having suffered facial trauma or infections in the region. The extraoral examination revealed an increase in volume of the right zygomatic arch and palpation revealed hard tissue mass \[[Figure 1a](#F1){ref-type="fig"}\], which was not evident in the intraoral inspection. The patient had limited mouth opening (8 mm), with an inability to perform protrusive or lateral movements. No pain symptoms were reported.

![(a) Frontal view: Increased volume in right zygomatic arch, causing facial asymmetry (b) Computed Tomography image showing extending right coronoid process in "claw" form causing impaction of the zygomatic arch and preventing mandibular movements; image not suggestive of true fusion between radiopaque mass and arch](AMS-4-208-g001){#F1}

The tomogram revealed altered anatomy of the coronoid process, with a radiopaque mushroom shaped characteristic developing in an upward and lateral direction, invading the infratemporal space and causing deformity of the zygomatic arch. The upper region of the tumor had a growth on the zygomatic arch exceeding the limit of the infratemporal cavity and causing limited mouth opening with the inability to perform excursive movements. The lateral growth had caused deformity and fracture of the right zygomatic arch. The fracture line was evident in the three-dimensional reconstruction \[[Figure 1b](#F1){ref-type="fig"}\].

On the basis of the clinical and imaging features, a preliminary diagnosis of pseudo-ankylosis of the right coronoid process was established. The patient was hospitalized and underwent a coronoidectomy under general anesthesia. Osteotomy of the coronoid process was performed using an intraoral incision. The removal of the fibrous tissue between the tumor and zygomatic arch and excision of the tumor were performed using a coronal incision \[[Figure 2a](#F2){ref-type="fig"}\].

![(a) Surgical field through coronal access: Tumor prior to removal; detail (arrow): Fibrous tissue located between tumor and zygomatic arch (b) Side view of surgical specimen: "mushroom" shape confirming tomographic image (c) Histological section showing sclerotic, lamellar, dense bone similar to cortical bone](AMS-4-208-g002){#F2}

The specimen measured about 3 cm at its largest diameter and had a shape similar to a mushroom \[[Figure 2b](#F2){ref-type="fig"}\]. The microscopic analysis revealed sclerotic, lamellar and dense bone similar to the cortical bone, allowing the diagnosis of osteoma of the mandibular coronoid process \[[Figure 2c](#F2){ref-type="fig"}\].

Postoperative recovery was satisfactory. No occlusal changes were observed and mouth opening had increased to 25 mm. Signs of injury to the temporal branch of the facial nerve were also observed. The patient was referred to a physiotherapist for the recovery of the full range of mandibular movements and the stimulation of nerve function. After 1 year of clinical and X-ray follow-up, the patient had experienced recovery of her normal facial contour, full recovery of nerve function, the return of excursive mandibular movements and maximum mouth opening had increased to 37 mm \[Figures [3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}\]. Moreover, there were no signs of recurrence.

![(a) Frontal view of patient 1 year after surgery: Recovery of normal facial contour (b) Three-dimensional reconstruction using computer-aided tomography 1 year after surgery: Absence of right coronoid process due to surgical removal at the time tumor was removed](AMS-4-208-g003){#F3}

DISCUSSION {#sec1-3}
==========

Temporomandibular pseudo-ankylosis can be caused by myogenic, osteogenic, neurogenic and psychogenic factors and may not be diagnosed early in some cases. This condition can be related to temporoparietal craniotomy, infection of the infratemporal space, maxillomandibular synostosis, zygomatic fracture, tumor surgery, temporoparietal craniotomy, transcoronal surgery, idiopathic hyperplasia of the coronoid process or congenital synostosis of the maxilla and mandible.\[[@ref2]\]

Radiotherapy of the head and neck region and other conditions can promote fibrosis of the masticatory musculature, resulting in a reduction in the elasticity of soft tissues. Bone masses near the mandibular ramus and coronoid process have been reported in patients with the Klippel-Feil syndrome.\[[@ref2][@ref5]\] Neurogenic, psychogenic and genetic disorders as well as tumors, such as osteoma and osteochondroma, are mentioned as possible causes of pseudo-ankylosis.

There is a need to establish the differential diagnosis between idiopathic hyperplasia of the coronoid process, Jacob\'s disease, and osteoma of the coronoid process. Idiopathic hyperplasia of the coronoid process is an abnormal elongation of the mandibular coronoid process formed of histologically normal bone without any surrounding synovial tissue.\[[@ref6][@ref7]\] In Jacob\'s disease, the coronoid process forms a joint with the inner surface of the malar bone and is accompanied by cartilaginous structures and the formation of a synovial capsule.\[[@ref8][@ref9]\] The case described herein was osteoma of the coronoid process, which is a rare, benign, osteogenic tumor arising from the proliferation of cancellous or compact bone.\[[@ref10]\]

Coronoidectomy through an intraoral access is the treatment of choice when the tumor is small. When the bone mass is large, as in the case described herein, an extraoral or preauricular access is more indicated. In children, the treatment should be performed only after the second growth spurt, which is believed to reduce the chances of relapse.\[[@ref2]\]

Decisive factors related to treatment depend on the extent of restricted mandibular mobility as well as the psychosocial impact on the patient. The masticatory muscles undergo adaptation to restricted movements, but have the capacity to regenerate after full function has returned. Intense mobilization should be performed to avoid the formation of scar tissue and consequent relapse. For such, spatulas should be employed for the gradual increase in mouth opening.\[[@ref2][@ref11]\] The present case is added to the only seven previous cases reported in the literature \[[Table 1](#T1){ref-type="table"}\].\[[@ref3][@ref10][@ref12][@ref13][@ref14][@ref15][@ref16]\] In a critical analysis of these cases, the authors conclude that the osteoma of the coronoid process is a benign tumor that can reach a significant size, causing an increase in volume, facial asymmetry, limited mouth opening and fracture of the zygomatic complex in some cases. Panoramic X-rays and computer-aided tomography with three-dimensional reconstruction are required for the accurate determination of the location and size of the tumor as well as the best surgical access. The combination of extraoral and intraoral accesses is useful in the case of large tumors of difficult access, such as osteoma of the coronoid process. The authors also stress the need for early physical therapy to achieve satisfactory stomatognathic function.
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